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(57) A composition, which can be used in an ink jet 
printing method, can use either a non-polar or a weakly 
polar material as a functional material, prevents clog- 
ging at dispensing time, achieves stable dispensing, 
and prevents precipitation of content matter during dis- 
pensing and phase separation during film formation, a 
uniform, homogenous functional film formed using this 
composition and a manufacturing method therefor, as 
well as an organic EL device or other such display 
device and a manufacturing method therefor. A compo- 
sition of the present invention consists of a functional 
material, and a solvent comprising at least one benzene 
derivative, which has one or more substituents, and 
these substituents have 3 or more carbon atoms in total. 
A functional film of the present invention is formed using 
the above-mentioned composition. A display device of 
the present invention comprises luminescent material 
layers formed using the above-mentioned- composition 
between two electrodes. The above-mentioned display 
device is an organic EL device or the like. 
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Description 

TPQ HNllCAL FIELD 



whirh is used to form a functional 

rood] The present invention relates to a composition manufacturing method, whioh 

Sal pained film, and can be stably ^^^ZT^S^^ device comprising luminescent 
forms a uniform film (functional film) us.ng th.s com P os,tlon 'f * 6 ' Darticular |y . functional device (display devtce), 

such as an organic electrolum.nescent (EL) device, wm 
to turing method therefor. 



s *. * ~* » ^s^is^s?" »•» »* r ««* * m * ,h,>d ' 

U ^Plgm«n»d W red, t*P, .nd g»PP Mr ' ^T^S^W m^^W m^od is o*«% 

ELd ojLd onto a tt.n.paront .to*.*-. «H „ cl6 «o=do i. eith.r M». on. 

.ingle ptae, or Ms a strip- or moMK-shaptoo p«t«u »d • ^ „ solve „, „ the „ k . pm. I 

nascent materials or the like), there are those that do not as d by alcohol, cannot be used. 

EES- materials, which either react ^J^^ "hat readily dissolves a non-polar 

[0009] Further, in a case in wh,ch benzene, ^ en * due t0 the low boiling point (high vapor pressure) of 

material is used as the solvent for dissolving a functional mater*, du ^ ^ dispensing 0 

such a .vent, the drawback is that it dries eas,ly, and apt t cause nozz g ^ ^ Qf ^ he 

ale dispensing, there are times in the format ion h Q J ^pensing composition drops, promoting the 
vaporized bythevo.atilizationof^ 

— — and the functiona ' m ,s no 9 

' mip , ._ju^r,«nreniuhilitv like this, is 
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ents tne arawutiufv w , . 

able to carry out its original role. be easj , used , and has poor solubility like this, is 

rod 01 Furthermore, in a case in which a mater. al ™ increa sed, precipitation and clogging occur. When 

sed anyway, and the concentration of ^P«^ drawbac P k , that dis pensing must be performed 

rrr - - — of processes must be 
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increased. 

[0011] An object of the present invention is to provide a composition, which can be used in an ink jet printing 
method instead of a photolithography method, which is the conventional method for patterning a functional material 
and can utilize a material that is either non-polar or weakly polar, or a material of a reactivity that reacts easily with 
water. ' 

[001 2] Further, another object of the present invention is to provide a composition, which prevents clogging at dis- 
pensing, achieves stable dispensing, and prevents precipitation of content matter during dispensing and also prevents 
phase separation during post-dispensing film formation. Furthermore, another object of the present invention is to pro- 
vide a uniform film (functional film) manufacturing method, and a functional device (display device) such as an organic 
1 . EL device, and a manufacturing method therefor. 

DISCLOSURE OF THE INVFNT'QN 

[001 3] The present invention achieves the above-mentioned objects by providing a composition, which is charac- 
terized in that it consists of a functional material, and a solvent comprising at least one benzene derivative having one 
or more substituents, and these substituents having 3 or more carbon atoms in total. 

[001 4] Further, the present invention provides a film manufacturing method, which is characterized in that a film is 
formed using the above-mentioned composition. Further, the present invention provides a functional device comprising 
a luminescent material layer formed between a first and a second electrode using the above-mentioned composition 
and a manufacturing method therefor. 

BRIEF DESCRIPTION OF THP DRAWER 

[0015] 

Fig. 1 is an oblique view schematically showing a manufacturing process of a functional thin film and an organic EL 
device as a functional device using a composition of the present invention; Fig. 2 is a simplified cross-sectional view 
schematically-showing a portion of the manufacturing processes of an organic EL device as a functional device 
using a composition of the present invention (substrate formation process - hole injectiorVtransport layer formation 
process); and Fig. 3 is a simplified cross-sectional view schematically showing a portion of the manufacturing proc- 
esses of an organic EL device as a functional device using a composition of the present invention (luminescent 
layer formation process - sealing process). 

BEST MODF FOR CARRYING OUTTHF INVFNITIOM 

[001 6] Hereinbelow, a composition, film manufacturing method, as well as a functional device and a manufacturing 
method therefor of the present invention will be explained in detail. 

[0017] A composition of the present invention is characterized in that it consists of a functional material and a sol- 
vent comprising at least one benzene derivative, which has one or more substituents, and these substituents have 3 or 
more carbon atoms in total. 

[001 8] Furthermore, what is referred to here as "these substituents have 3 or more carbon atoms in total" means 
that the total number (sum) of carbon atoms of all the displacable substituents in a benzene derivative is 3 or more 
Therefore, for example, even when one substituent is a methyl group or an ethyl group having 1 or 2 carbon atoms if 
combining th.s with another substituent constitutes 3 or more carbon atoms, then this combination can be incorporated 
in the above-mentioned benzene derivative related to the present invention. 

[0019] The above-mentioned benzene derivative utilized in the composition of the present invention has one or 
more substituents as explained hereinabove. As one of these substituents, there are no particular limitations as long as 
the total number of carbon atoms of all the substituents constitutes 3 or more. As examples, either a normal chain or 
branched aliphatic hydrocarbon group, alicyclic hydrocarbon group, or aromatic hydrocarbon group can be given and 
furthermore, oxygen atoms, nitrogen atoms, sulfur atoms and other hetero atoms can be contained in these hydrocar- 
bon groups. Further, the respective substituents can also bond together to form a cycloalkane ring or other ring struc- 
ture. 3 

[0020] Further, as for the above-mentioned benzene derivative, the number of carbon atoms thereof is 3 or more 
as mentioned above, but from the standpoint of being able to further improve the solubility of a non-polar or weakly polar 
functional material, this number is preferably between 3 and 1 2, and more preferably, between 3 and 6 
[0021] The above-mentioned benzene derivative is used in a composition of the present invention as a solvent 
which at least comprises this benzene derivative. As such a solvent, either a single solvent consisting of the 1 benzene 
derivative given as an example hereinabove, or a mixed solvent consisting of two or more these benzene derivatives 
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tli does not comprise carbon atoms can be given as an there are n0 particular limitations, 

0023] As a functional material used in a com P oslt,0n m °; t ^ al P ^ e r e a rf lvity that readily reacts with water, it can be 
Sen if it is a non-polar or weakly polar matena^a — *a react ^ > ^ ^ 

utilized. As such a functional material a mate na/ "^^J^ a silica glass precursor, a color filter 

ink iet methods in particular. „„«„nori h^nzene derivative of the present invention is used, sol- 

15 0025] 'f a composition that requires the above-men '°"^e ^ e der, ^ ^ 

u b .e materia, selectivity in particular will ^""^S^^KSitoMl AN will be achieved. To produce , ft. 
pensing will be made possible, and a „ supplied via dispensing and distnbuted on 

excellent film, the above-mentioned composition of the present ™ention w Specifically, 
a sub ^ , -d thereafter, this film is produced by .riprtng J-^J^ has been dispe nsed and distnbuted 
20 there can be cited a method, by which, after a compos^ offte prese t «w ^ ^ . ^ ture 

phase separation. .. . effect is notice d in the vicinity of room temperature, but 

f 0 026] As for the temperature of the heat t f^' J mper ature exceeds 200°C, the soh/ent evaporates as 
effects become evident at 40° Centigrade > and higher When £e > tempe ^ temperat 

soon as heat is applied, and the effect of J^^JSS^,. uniform, homogenous functional film can be 
between 40° and 200°C. More V"^»^?££k*^t* temperature setting. In the case of d.spensmg or 
obtained. The following effects are obtained ^^^^Tenerally, the solvent is vaporized, the temperature of 
ejecting a composition (ink) via an ink jet "^SS^'X^ When the C ° ntent * *" 
the ink droplets is lowered, and content matte P^Pjajon « a poss y nous mixture system to a non- 

zation or a combination of these with heating ^X^Sion. after heat treatment, it is desirable that pros- 
40 [0028] For example, as a reduced P^"™^^^ fo the pressure when reducing pressure, from the 
sure be reduced as-is immediately, thus ^^^^ous functional film, preferably this pressure is 
standpoint of being able to achieve a more »"* nm ^°J^ e separation of the content matter when concentrating 
3 mmH g n-orr) or less. By so doing, it is possible to p event phase P js suddenly e , imina ted, and by 

a composition. That is, when a once the non-homogenization(phase separa- 

achieved in the formed luminescent ^ when pressure reduction commences 

50 si £ i t:^^^-=TT^ m - an ink iet printin9 apparatus ' a 

penser can be cfted, the Inkjet printing \^^^ZT^6, an outstanding functional device, such as an 
0031] Further, if a composition of ^^^^ applications, can be achieved. Specifically^ d,s- 
orqan c EL device, which is particularly useful in lumines«m oispi y w g fjrst gnd second elec . 

5S aTdevice comprising a, uminescent materia , ay^ 
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[0032] Here, hole injectionAransport layer refers to a layer having a function for injecting an electron hole or other 
hole inside, and, in addition, having a function for transporting an electron hole or other hole on the inside. Providing 
this kind of hole injectionAransport layer is desirable for improving the luminous efficiency, life and other device charac- 
teristics of an organic EL device in particular. 

5 [0033] Furthermore, as a functional device, in addition to a thin, lightweight, low power consumption, high angle of 
visibility multicolor display device, which uses an organic luminescent material, for example, an organic EL device, there 
can be cited a display, which has a plurality of pixels, and in which a thin film transistor or other switching device is pro- 
vided for each pixel. 

[0034] In manufacturing a display device as this outstanding functional device, manufacture is carried out by selec- 
w tively supplying the above-mentioned composition of the present invention onto a substrate having a first electrode, and 
preferably, forming a luminescent material layer pattern by either heating, reducing pressure, or pressurizing, or by 
combining these with heating, and next, forming a second electrode on this luminescent material layer pattern (Prefer- 
ably, after forming via an ink jet method using a solution comprising a polar solvent a hole injectionAransport layer on 
the above-mentioned substrate, which has a first electrode, more preferably, the above-mentioned luminescent material 
15 layer pattern is formed on this hole injectionAransport layer using a solution, which utilizes a non-polar solvent.). In this 
manner, it is possible to achieve an outstanding organic EL device. 

[0035] It is preferable that the luminescent material layer as functional film, which utilizes a composition of the 
present invention in the above-mentioned functional device, be formed in accordance with the manufacturing method 
of the above-mentioned film (functional film). 

20 [0036] Further, as the solution (composition) comprising a polar solvent, which is utilized when forming a hole injec- 
tionAransport layer, there can be cited polythiophene derivatives, such as polyethylene dioxythiophene, and solutions, 
which mix constituents, such as polystyrene sulfonic acid, into polar solvents, such as ct-butyrolactone, N-methylpyro- 
lidone, 1,3-dimethyl-2-imidazolidinone and derivatives thereof, carbitol acetate, butyl carbitol acetate and other glycol 
ethers. Using a polar solvent such as this is desirable for enabling stable dispensing without nozzle clog, and for excel- 

25 lent film formability. 

[0037] Hereinbelow, compositions of the present invention will be explained in detail based on the preferred embod- 
iments therefor. 

(First Embodiment) 

30 

[0038] A first embodiment of a composition of the present invention is a composition, which is utilized in functional 
material pattern film formation using a dispensing apparatus, and is a composition comprising a functional material and 
a solvent comprising at least one benzene derivative, which has 1 or more substituents, and these substituents have 3 
or more carbon atoms in total. 

35 [0039] According to this embodiment, the effects are that a non-polar or weakly polar functional material can be 
readily dissolved, and functional material selectivity can be broadened, and, in addition, especially in a case in which a 
solvent with a relatively low vapor pressure is used, from the standpoint of delayed drying capabilities, clogging is pre- 
vented at solvent dispensing time, and stable dispensing is made possible, and it is possible to achieve the prevention 
of content matter precipitation and phase separation during post-dispensing film formation in accordance with either 

40 subsequent heating, or by combining'heating with a treatment, such as pressurizing, or heating followed immediately ■ 
• by reducing pressure. 

[0040]- As a solvent, which is compatible with the first embodiment, and which comprises at least one benzene 
derivative having 1 or more substituents, with these substituents having 3 or more carbon atoms in total, there can be 
considered either single solvents, such as cumene, cymene, cyclohexylbenzene, dodecylbenzene, diethylbenzene, 

ts pentylbenzene, dipentylbenzene, butylbenzene, tetralin, and tetramethylbenzene, or mixtures of these solvents. Or 
xylene, toluene, beuzene and the like can be added to these single solvents, or mixed solvents as required.by circum- 
stances. By utilizing single solvents or mixed solvents like those given as examples here, a composition in which there 
is dissolved a non-polar or a weakly polar functional material becomes a possibility. That is, material selectivity broad- 
ens. Further, utilizing a single solvent or a mixed solvent like this enables the prevention of dogging. 

fo [0041] It is preferable that the boiling point of the benzene derivative utilized in a composition of the first embodi- 
ment by 200°C or higher. Solvents such as this include dodecylbenzene, cyclohexylbenzene, tetralin, dipentylbenzene, 
and pentylbenzene. Utilizing these solvents is even more favorable as it enables the further prevention of solvent vola- 
tilization; 

[0042] It is preferable that dodecylbenzene be the benzene derivative utilized in a composition of the first embodi- 
5 ment. As a dodecylbenzene, a single n-dodecylbenzene is fine, and a mixture of isomers is also fine. 

[0043] This solvent has characteristics such as a boiling point of over 300°C, and viscosity of 6mPa -s or more 
(20°C), and this solvent alone is of course fine, but adding it to another solvent is good for preventing a composition from 
drying. Further, of the solvents mentioned above, since the viscosity of those other than dodecylbenzene is relatively 
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small, -cylbenzene > — y good because - 

00441 As a functional materia,, which is ** is either n0 ^° tar ' °J 

Sdered In particular, it is desirable that the organic EL mate x al comp y . system , polyphenylene 

For example, an EL materia, ^f^^ I weight organic EL material capab e of 

system, polyfluorene system, or polyvinyl carbazole system a ELmateri al can be considered. Forexam- 

befng d sso^ed in another benzene derive, and high tetraphenyl butadiene, nile red, 
pfe ^ will also be possible to us« materials can also be used for electron trans- 

coumarine, quinacridone, and a polyth ophene der va,ve. ^ fc £L d(sp|ay 

£S2— « *» • «*» MS " l0 ; ""*' J ™ »« u"d »V " m«=m= Chemical Co. W «*• «*£ 

Sent temperature to 50'C200'C is even ^^^^V while applying pressure during high 

nonfunctional film. Further, in the first embod ment .Us desirable pp V ^ ^ ^.^ re . d 

temperature treatment. By so doing, it is possfole to , deta -ft. vo mt fc ^ g ^ unlfoml h 

Sg of the content patter ever ^ ' 

?0050] " ^ dispensing apparatus capable of « r^SSS^ due t0 the flna "" 8 ^ P T. 

tioned luminescent material layer.). 
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[0052] AsecondembodimentofacompositionoUhep^^oni «-»^ B SSU 
S at least dodeoylbenzene, and a polyline denv, £ o ^ * js with the second embod, 

?hat is, the second embodiment is at , e ast dodeoylbenzene as a solvent compnsing 

iment in a composition of the present invention, and which com - g Qr more carbon atom s in total, and 

Tbenzene derivative having 1 or more subs = * j£t^.** 1 g ^ g functjonal ma(erial tnat IS com - 

which utilizes a polyfluorene derivative of at least 1 or tn 

patible with the second embodiment. embodiment explained hereinabove and from the 

0053] This embodiment is a more P rete " e ^^XeLne and having delayed drying capabilit.es, can pre- 
tand point of using the low vapor pressure solvent do JjJ^SLng. and in particular, preferably has the effect of 
vent dogging at solvent <*P^; ^ b either aPP ' yin9 *** "* " 



6 



EP 1 083 775 A1 

description regarding the above-mentioned first embodiment will be applied as the occasion demands. 
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COMPOUND 5 



fh The ( SeC °" d em bodiment will be explained in detail. A composition of this embodiment, by using dodecylben- 
zene as ,he solvent thereof, makes it possible to prevent excessive drying when dispensing from an ink jet he£ ! and 
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10 



15 



Z ene is manifested in a case in which th.s comp os «nju« zed ^ llquid form on the materia, targeted 

an ink jet method. Further, even after ^"^ d "^% m Furtherm o«. the above-mentioned special structure 

device in particular. d , te capab | e of dissolving a lumines- 

[0056] in a composition of the second embodiment^ ^^^ zed as a solvent . Pref erably, a solvent with 
ent material in dodecylbenzene can — ^ 1 solvent with a boiling point of 140'C. 

a boiling point of 140-C or higher ,s m.xed d hexy ,benzene, tetramethy.benzene, dibutylbenzene 

cymene, tetralin, cumene, decahn, durene. _ ^tav 1 ^ a solvent having a compound, which has substituents of 
and the like can be utilized. It is especially de rable o uM» a solv g ^ & ^ ^ Qf 1 

3 or more camon atoms in a benzene ™B- ^ P ^ t Tam e hylbenzene, cyclohexylbenzene, decalin, and d,b- 
higher, such as tetralin, 1 .2.3.»ethytoenzene ^^ c J cMn and drying rate of an ink composition, 
utylbenzene. By adding these solvent, it »^" b J ^^S,* zene . Furthermore, a composition that utilizes tetralin 
,t also has the effect of reducing the high vK«*y o pojnt nas tne advantage of making R possible to 

„ addition to the above-mentioned specflc dyfluorene *JJJS^>in. system pigment, coumarin system 
nylene derivative, polyvinyl carbazo.e derrvative po^^ uphen e fe sujtable> but in addition, a low molec- 

pigment, rhodamine system pigment, and non-polar or ^akty pofer ma ^ djsso|vjng ^ g benzene denv . 

25 ular weight organic EL material and a po^er organs ^^^^ P ^ 9 , 10 -di P heny. anthracene, 
ative can also be used. For example, it will also be possroie x fc make approprlate 

Sapheny, butadiene, ni.e red c-™^^^ ^.t^^Si- an organic EL disp.ay device. 

30 be added. 
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COMPOUND 6 



Uer such display «*» «(** ■ £ f B ^ e "„T £tflnd»«>n.d M ..acred. «l .bov.-men.iod.d 
described hereinabove, and thereatter, the substrate ss^ 

the temperature at dispensing (preferably between 4 ^OJ^h- P ^ ^ there ^ ^ dgnge 

perature at which it is performed, but in a case whi c a low bo g , p ^ ^ ^ ^ ^ 

drying will be completed ^^^.J^^bX^ is UtiliZSd ' * e M% M °I 3 1 

^tj^zt^i^^ -a- — ed effect of greater un,,orm,ty 

SST ,tispreferab,ethattheabove_ = 
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and furthermore, It is desirable that in the above-mentioned heat treatment of the composition the solvent be removed 
by reducing pressure prior to the composition drying completely. 

(Third Embodiment) 

[0062] A third embodiment of a composition of the present invention is a composition consisting of a functional 
material and a solvent comprising at least 1 benzene derivative, which has 1 or more substituents, and these substitu- 
ents have 3 or more carbon atoms in total, and which has a vapor pressure (at room temperature; the same hereinbe- 
low) of between 0.10 and lOmmHg. That is, the third embodiment is a composition, which utilizes a solvent, which is 
compatible with the third embodiment in a composition of the present invention,- and which comprises at least one ben- 
zene derivative with a vapor pressure of between 0.10 and 10mmHg as a solvent comprising at least one benzene 
derivative having 1 or more substituents, with these substituents having 3 or more carbon atoms in total. 
[0063] According to this embodiment, the effects are obtained that a non-polar or weakly polar functional material 
can be readily dissolved, and, in addition, clogging is prevented at solvent dispensing time, and stable dispensing is 
made possible, and it is possible to achieve the prevention of content matter precipitation at dispensing and phase sep- 
aration during post-dispensing film formation. In particular, if using a solvent of a vapor pressure of the above-men- 
tioned scope, there are achieved characteristics whereby drying is difficult to a certain degree, thus achieving a balance 
such that the material dries rapidly enough so that phase separation does not occur, and a film is formed without phase 
separation via natural drying at room temperature. 

[0064] As a solvent, which is utilized in a composition of the third embodiment, and which comprises at least 1 ben- 
zene derivative of the above-mentioned vapor pressure of between 0.10 and lOmmHg, there can be cited 1,2,3,4- 
tetramethylbenzene, 1,2,3,5-tetramethylbenzene, cyclohexylbenzene, pentylbenzene, mesitylene, cumene, cym'ene, 
diethylbenzene, tetralin, and decalin, and of these, 1 ,2,3,4-tetramethylbenzene is especially preferable. 
[0065] Further, as the above-mentioned benzene derivative, a mixture of at least 1 benzene derivative of a 0.10- 
O.SOmmHg vapor pressure, and at least 1 benzene derivative of a 0.50-1 OmmHg vapor pressure is also preferable^ 
[0066] Here, as the above-mentioned benzene derivative of a 0. 1 0-0.50mmHg vapor pressure, either tetramethyl- 
benzene or cyclohexylbenzene is preferable. 

[0067] Further, as the above-mentioned benzene derivative of a 0.50-1 OmmHg vapor pressure, diethylbenzene 
and/or mesitylene is preferable. 

[0068] There are no particular limitations as to a functional material, which is compatible with a composition of the 
third embodiment, and, for example, the above-mentioned organic EL material, and silicon glass precursor material can 
be applied to this embodiment, and, in particular, at least 1 polyfluorene derivative, especially the above-mentioned 
compounds 1 -5, which are utilized in a composition of the second embodiment described hereinabove, is ideal. There- 
fore, as a functional material utilized in this embodiment, a luminescent material that serves as a functional material, 
which was described in the above-mentioned second embodiment, is applied according to circumstances. 
[0069] Further, a composition of the third embodiment can achieve a specific outstan ding device by removing resid- 
ual solvent after film formation via either heating, or a combination of heating and pressure reduction. It is preferable 
that the heating temperature at this time be 40°C-200°C, and more preferably 50°C-1 00°C. Further, it is desirable that ' 
the pressure at reduced pressure be 20 x 1 a 3 mmHg or less. Further, after dispensing (after dispensing ink to the entire 
surface of a substrate), a film can be formed under either heating or a combination of heating and reduced pressure, 
even if droplets remain. 

[0070] By using a composition of the third embodiment, the same as in the above-mentioned first and second 
embodiments, ideally it is possible to obtain an organic EL device or other such display device, which is useful as the 
above-mentioned functional device (preferably, a display device comprised by providing a hole injection/transport layer 
between the above-mentioned first electrode and above-mentioned luminescent material layer.) 
[0071 ] The present invention will be explained more concretely hereinbelow by referring to the examples. However, 
the present invention is in no way limited to these examples. 

(Examples of Rrst Embodiment) 

(Example 1-1) 

[0072] . A tetrahydrofuran solution of a polyvinyl carbazole was applied to the electrode side of a glass substrate 
equipped with a transparent indium-tin-oxide (ITO) electrode, and a 0.1 micrometer polyvinyl carbazole film was formed 
via a spin coating method. On this film, a 0.1 percentage by weight xylene/tetralin mixed solution of polyhexyloxyphe- 
nylene vinylene (xylene/teralin = Va percentage by volume) was dispensed in a prescribed shape using an ink jet print- 
ing apparatus. Furthermore, aluminum was deposited on top thereof. 

[0073] Lead wires were derived from the ITO and aluminum, and with the ITO as the positive electrode and the alu- 
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,0074, Apo^azanesoiut^ 

las mixed together with a mixed ^ ion h ?!^ via an ink jet printing apparatus 

by voiume of a mixed solvent. The thus J^^S^ ^«-«« to ** This Sa ™ pr ° CeSS P 6 " 0 ™' 
so as to oover the entire surface o a pi st« I j»d cry^ panel, a -y^ ^ . p ^ 850C gQ 

^SSZPEX SffSST. ~ Ml removing this pane,, and allowing it to dry, , 

prizing P .at2 were laminated frorr . both ^^^^ used tnan with the spin coating method, mak 

100751 ible ^oS 

SJ^CSS*. life of tSe liquid crysta. pane, was also improved. 
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L n!i»d together »«h . mixed »«°« j££ «2 t^Cne.d *> an Ink l« ff""* 

sSS^^sss 2 



30 (Example 1-4) 



below-described dispensing compositions, in which have beer ' a, ^° » . , g mosaic of each color 

green and blue, are ejected and distributed electrode of a glass substrate 

35 on transparent ,TO (indium-tin-oxide Crio of the solid relative to the solvent in all cases is 

equipped with banks ™ d J^^ a glass substrate, 3 indicates a transparent ITO e.ec- 

40 (Dispensing Composition) 
[0079] 

Solvent: Dodecylbenzene/tetralin (1/1, volume Percentage) 
Red- Polyfluorene/perylene dye (98/2, percentage by weight) 
Green Polyfiuorene/coumarin dye (98.5/1 .5, percentage by we.ght) 
Blue: Polyfluorene 

■ >u mnnc itinn was heated at 1 00°C and the solvent was removed, and 

Set ™"-— *» ^— - — - *— 

minum as the negative electrode, red green »""'"»^™J s 7 0 „ ly w , e „« as . soleent, w* dispensed, drying 
„ 1 ,„„a 9 ed 1 ,5eol B . ! n.d.se,n.« » f^^ 1 ^^^ ^ ^ «^ » » 
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to 



erable because drying commenced immediately after dispensing, content matter precipitated and phase snnrthn 
occurred due to heat of vaporization, and changes occurred in the emission spectrum P P at '° n 

SS5L " f the j above - mentioned ITO tetrodes were to be connected to a thin-film transistor (TFT) device it 
wou,d be poss.ble to produce via organic EL a disp.ay that is the same as a liquid crystal display currently inTircuSn 

(Example 1-5) 

[0083] After drying for 1 minute at 100°C a substrate that had been subjected to ejecting the same as in E* a mn lo 



. (Example 1-6) 

20 (Examples of Second Embodiment) 
(Example 2-1) 



25 



30 



35 



40 



[0085] In this example, a color display device will be manufactured 

[0086] With regard to the processes in this example, these can be explained using Rg 1 the same as the e *amm*c 
of the first embodiment described hereinabove. That is, in the structure shown in Fig 1 a knL^^^S 
.s formed in a dot-shaped pattern, each dot is directly connected to an independent TfT d evice ot s ho^vn in the fief 

m the ,nk jet heads, mak.ng ,t possible to obtain a substrate on which three inks were arranged in a moS shape 



Table 1 



45 



50 



55 





Luminescent Materials 


Solvents 


R (Red) ink 


Compound 10.70g 
Compound 20.2g 
Compound 60. 1g 


Dodecylbenzene 
100ml 

Tetralin 100ml 


G (Green) ink 


Compound 10.76g 
Compound 20. 2g 
Compound 40.04g 


Dodecylbenzene 
100ml 

Tetralin 1 00ml 


B(Blue) ink 


Compound 10.78g 
Compound 20.l5g 
Compound 30.07g 


Dodecylbenzene 
100ml 

Tetralin 100ml 
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[0089] «en t^wasac^ 

a nLgen environment. The film thickness of the ^^^^^ deposited in that order on the luminescent 
Ltlithium fiuoride (100nm), calcium (lOOnm) . - — EL display device was achieved, 

.aver, the resulting laminate structure was sealed . epo^ resrn^ a ^ ^ ^ % ^ 

options shown in Table 2 n"* 6 **^ ^.nTS Lb 4 conalaing o, pnlytnld. as shown In fig. ^ 
arranged in a mosaic shape. 



20 




Table 2 








Luminescent Materials 


Solvents 


25 


R (Red) ink 


Compound 10.70g 
Compound 20.2g 
Compound 50.1 g 


Dodecylbenzene 
100ml 

Tetralin 1 00ml 




G (Green) ink 


Compound 10.76g 


Dodecylbenzene 




Compound 20.2g 


100ml 


30 




Compound 40.04g 


Tetralin 1 00ml 




B(Blue) ink 


Compound 10.78g 
Compound 20.1 5g 


Dodecylbenzene 
100ml 


35 




Compound 30.07g 


Tetralin 100ml 



40 



45 



50 
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[0092] Aluminescentlayerwas^ 

Sgen environment. The film ^^^^Z^^ «*< ° n «" *' 
ride (1 OOnm), calcium (1 OOnm) and aluminum (1 1 50nmj w H ce was achjeved 

ng laminate structure was sealed in epoxy resin and a organ* : EL d p y ^ i q ^ r ^ pQs 

(Example 2-3) . 

r 00-C in . nhrognn onvironmon., ^ J In addition, lithium iluorida (1 OOnm), 0,10,0m 

(lOOnm) and aluminum (150nm) were □ f achieved. ... 
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p=~-=SS== SE33SS 



(Example 2-4) 



/o 



15 



20 



(Example 2-5) 



30 



35 



40 



45 



2 in th^om S * ^ 1 00 ml - in p,ace of 

these luminescenfmaterials with a s^ent anft ^ ^^^ZXT T - ' ^ miXin9 
these inks onto a TFT substrate having banks 4 consisting of poSfas showTin Ra 1 ' "J ejSCtin9 

el jz ^s^r 0 ^rj^jf 130 ; C in a nitrogen e ~<- t - - 

aluminum (150nm) we, 9 deposited in Sorter o„Te IK^^*™ f ' U ° nde (100nm, ■ ^ and 

foSay a^ eZLt JSSS?^ ™ ^ <** « 1 ° ^ * - 

pictures could also be displayed. lum.nescent layer provided on this pixel). Further, motion 

(Example 2-6) 

[0103] Three compositions (ink compositions) were Drpnarw, i ,ci„nn, 0 

the same as in this ex.mple, these M. wmS^ZSZTf^ ""hpoMons as in Example 2-5, and 

eenslstint, of poiyimia, as shewn in Sg 7 9 * "" " PPa ' S "" S ° n '° " TFT """"a" ha *9 *»"« 4 



50 (Comparative Example 2-1 ) 
[0106] 



55 



using an ink jet apparatus onto a substrate (TFT substrateThavinn S ♦ P made t0 ejeCt this ink 
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Table 3 





Luminescent Materials 


Solvents 


R (Red) ink 


Compound 70.98g 
Compound 80.02g 


Xylene 200m! 



„ [0107] Furthermore,compounds7&8,whichwerethe 
having the below structures. 



luminescent materials used in this example, are compounds 



15 



20 



25 




CsHi3 Ce.Hi3 

COMPOUND 7 



30 



35 




CHlCHJa 



COMPOUND 8 



40 



45 



(Examples of Third Embodiment) 
(Example 3-1) 

nmn< 1 6 (three R (red) G (green) and B (blue) for each composition) were 
[0 108] Rrst, as compositions, ^* 0 ^*^^ (luminescent materials) with solvents using the pre- 
prepared by mixing polymer compounds as ^^ compounds were selected from compound 1- 



50 



55 



Table 4 
(Composition 1) 



R (Red) 



G (Green) 



Polymer Compounds (1%wt/v) 



Compound 1 0.7g 



Compound 1 0.76g 



Compound 0.2g 



Compound 0.20g 



2 Compound 5 0.1g 



2 Compound 4 0.04g 



Solvent 



Xylene 100ml 
Xylene 100ml 
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Table 4 (continued) 




(Composition 1) 




Polymer Compounds (1%wt/v) 


Solvent 


B (Blue) 


Compound 1 0.78g 


Compound 0.15g 2 Compound 3 0.07g 


Xylene 100ml 



Table 5 





(Composition 2) 




Polymer Compounds (1%wt/v) 


Solvent 


R (Red) 


Compound 1 0.7g 


Compound 2 0.2g 


Compound 5 0.1 g 


Mesitylene 100ml 


G (Green) 


Compound 1 0.76g 


Compound 2 0.20g 


Compound 4 0.04g 


Mesitylene 100ml 


B (Blue) 


Compound 1 0.78g 


Compound 2 0.15g 


Compound 3 0.07g 


Mesitylene 100ml 



Table 6 





(Composition 3) 




Polymer Compounds (1 %wt/v) 


Solvent . 


R (Red) 


Compound 1 0.7g 


Compound 2 0.2g 


Compound 5 0.1 g 


1 ,2,3,4-tetramethylbenzene 
100ml 


G (Green) 


Compound 1 0.76g 


Compound 2 0.20g 


Compound 4 0.04g 


1 ,2,3,4-tetramethylbenzene 
100ml 


B (Blue) 


Compound 1 0.78g 


Compound 2 0.15g 


Compound 3 0.07g 


1 ,2,3,4-tetramethylbenzene 
100ml 



Table 7 





(Composition 4) 




Polymer Compounds (1 %wt/v) 


Solvent 


R (Red) 


Compound 10. 7g 


Compound 20.2g 


Compound 50.1 g 


Diethylbenzene 
30ml 


1,2,3,4-tetrame- 
thylbenzene 70ml 


G (Green) 


Compound 10.76g . 


Compound 20.20g 


Compound 40.04g 


Diethylbenzene 
30ml 


1 ,2,3,4-tetrame- 
thylbenzene 70ml 


B (Blue) 


Compound 10.78g 


Compound 20.15g 


Compound 30.07g 


Diethylbenzene 
30ml 


1,2,3,4-tetrame- 
thylbenzene 70ml 
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Table 8 
(Composition 5) 





Polymer Compounds (1%wt/v) 


Solvent 




R (Red) 


Compound 10.7g 


Compound 20.2g 


Compound 50.1 g 


Mesitylene 80ml 


Cyclohexylben- 
zene 20ml 


G (Green) 


Compound 10.76g 


Compound 20.20g 


Compound 40.04g 


Mesitylene 80ml 


Cyclohexylben- 
zene20ml 


B (Blue) 


Compound 10.78g 


Compound 20.15g 


Compound 30.07g 


Mesitylene 80ml 


Cyclohexylben- 
zene 20ml 






Table 9 


(Composition 6) 




Polymer Compounds (1%wt/v) 


Solvent 




R (Red) 


Compound 10.7g 


Compound 20.2g 


Compound 50.1 g 


Dodecylbenzene 
30ml 


1,2,3,4-tetrame- 
thylbenzene 70ml 


G (Green) 


Compound 10.76g 


Compound 20.20g 


Compound 40.04g 


Dodecylbenzene 
30ml 


1,2,3,4-tetrame- 
thylbenzene 70ml 


B (Blue) 


Compound 10.78g 


Compound 20.15g 


Compound 30.07g 


Dodecylbenzene 
30ml 


1,2,3,4-tetrame- . 
thylbenzene 70ml 



[0109] Furthermore, the vapor pressure (room temperature) of the solvents utilized in compositions 1 -6 are as 
shown below. 

Xylene: 13.80 
Mesitylene: 1.73 

1,2,3,4-tetramethylbenzene: 0.23 
Diethylbenzene: 0.70 
Cyclohexylbenzene: 0.193 
Dodecylbenzene: 0.0000125 . 

[0110] Assessments of solution stability, properties of ejecting, and phase separation respectively, for the above 
Sned compositions were carried out in accordance with the assessment criteria here.nbelow. The results of these 

r 0 "^ by determining whether or not precipitation was evident (whether or not there 

was a change n turbidity) when a composition was .left standing at room temperature for more than two ays from tune 
^^Z toiitoZre. turbidity changes were evident at 650nm for G, B compositions, and turb.d.ty changes 
were evident at 700nm for R compositions. 

0: No turbidity change (Transparent solution) 
X: Change in turbidity (Precipitation occurred) 

[011 2] Properties of ejecting: The flights of composition (ink) droplets from a piezoelectric drive ink jet head (Epson 
MJ-930C) were observed. 

©: Extremely good 

O: Good (Slight curvature of flight, but patterning can be performed) 
X: Flight curves and nozzle clogging occurs 
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(PL) or EL luminescence spectrum of 

O- Compound 1 original short wavelength spectrum not observed 
X. Compound 1 original short wavelength spectrum observed 



10 



15 



Comparative Product 
Present Invention Product 
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(Example 3-2) 
Substrate Formation 

Site , J ToTsS^Z^e l7J5S^T f ° rmed 38 — h — O" * TFT 
and poiyimide are portions constiig banks. A Tth s t bv ^1"! "T " P hoto,itho ^Phy method. This SiQ 2 
and also providing a circular opening portion of 32^1 1 JZ I * 0Peni ° 9 P ° rti ° n of 28 " m * the SiQ 2 
these two opening portions were formed. T^LlTofZZSTs vl f X^ 0 '' CirCU ' ar PiX6 ' S 1 5 
parft ioned by SiD 2 and poiyimide, constituted portions to'whi 5, .^2,' ab ° Ve - mentioned ^ which are" 
descr.bed organic EL material are appiied for performing pl^s^Z^ ** b6 '° W - 

Plasma Processing of Substrate 

Kows °^7o^ J- -es were carried out in the direction of 

these plasma processes were as follows. Tt is ^SS^SS^ T ^ 666,1 f ° rmed The COnditions ° f 
tance between the electrode and the substrate was se" an m^ fZ ? TT' 5' P<Wer W3S Set to 300W - a " d the dis- 
the helium gas flow was 1 01 /min. and the Se^^^^^*"^ P,aSma ' the °* ^ «™ was 80ccm, 

45 Hole Injection/Transport Layer Formation Using Ink Jet System 

EXJZSSZ^ " ^ C ° mP0Siti0nS Sh0W " h ™* 1 1 were prepared as ink compositions for a 
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Table 1 1 


Material ■ . 


Content (wt%) 


Polyethylene d.oxythiophene/polystyrene sulfonic acid mixture 


11.08 


Polystyrene sulfonic acid ~~ " ; 


1.44 


Isopropyl alcohol j 


10 
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Table 1 1 (continued) 



Content (wt%) 



70 



75 



20 



Forma.cn of Luminescent La yen Using Ink J.I System 



OT LUnillicawi^ ■ — j — - 

■4.,^ o Tnhls 5 which was utilized 
Km. abovn-mnnlionna Example 3-1 . torn an ,nk|.t l-"^"™, ™ " 0 ' 0(der , . ,„ m ,„„n.nt layer 20 of paoh , color 

L f tsr skes. £ » - - - eo ° te 30 

was formed (HeTer iu ny. v // 

minutes under reduced pressure of less than 1 Tor, 



Electrode/Sealing Processes 



25 



30 



sealing nu^«w- ... 

(Example 3-3) which wgs utj|ized jn 

mentioned Example 3-2. 



35 



the above-mentioned Example 3-1 , a color ory 
mentioned Example 3-2. 

40 (Example 3-5) ^ |n 

the above-mentioned Example 3-1 , a coior ur y 
mentioned Example 3-2. 

«.d c, phonograph, method, »hlch ,, he —a » J^,, ,» «, and can pre- 

TllZ^^^'^'^^l a an,,™ homogenous, m.cr.nlm, which ■ mrmed 
„ g and phas. a P ^ ^ ^ ptes ,„, mvanl.on » a an* ™. „ „ outs „„ d ,„ g display 

S?* ale—ad ^ ^ — ~ 

ES, ,cnr^^="d=:r S . Farther, Si. . reared .mean, c, - - - 
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a required part, it is possible to use less material than in methods according to spin coating methods. 
Claims 

1. A composition characterized in that said composition comprises a functional material and a solvent comprising at 
least one benzene derivative having 1 or more substituents, and these substituents having 3 or more carbon atoms 
in total. 

2. The composition according to claim 1 wherein the boiling point of said benzene derivative is 200°C or higher. 

3. The composition according to claim 2 wherein said benzene derivative is dodecylbenzene. 

4. The composition according to any of claims 1-3 wherein said solvent, which comprises at least one benzene deriv- 
ative, contains another solvent of boiling point 140°C or higher. 

5. The composition according to claim 4 wherein said benzene derivative is dodecylbenzene, and said other solvent 
of boiling point 140°C or higher is at least one selected from a group consisting of cymene, tetralin, cumene dec- 
alin, durene, cyclohexylbenzene, dihexylbenzene, tetramethylbenzene and dibutylbenzene. 

6. The composition according to any of claims 1 -3 wherein said solvent, which comprises at least one benzene deriv- 
ative, contains another solvent of boiling point 180°C or higher. 

7. The composition according to claim 1 wherein the vapor pressure (at room temperature) of said benzene derivative 
is 0.10-10mmHg. 

8. The composition according to claim 7 wherein said benzene derivative is 1 ,2,3, 4-tetramethylbenzen'e. 

9. The composition according to claim 7 wherein said benzene derivative is a mixture of at least one benzene deriv- 
ative of vapor pressure 0.10-0.50mmHg, and at least one benzene derivative of vapor pressure 0.50-1 OmmHg. 

10. The composition according to claim 9 wherein said benzene derivative of vapor pressure 0 10-0 50mmHa is 
tetramethylbenzene. -a 

11. The composition according to claim 9 wherein said benzene derivative of vapor pressure 0 10-0 50mmHa is 
cyclohexylbenzene. ■ y 

12. The composition according to any of claims 9-1 1 wherein said benzene derivative of vapor pressure 0 50-10mmHq 
is diethylbenzene and/or mesitylene. 

13. The composition according to any of claims 1-12 wherein said functional material is an organic EL material. 

1 4. The composition according to any of claim 1 3 wherein said organic EL material is at least one polyfluorene deriva- 

15. The composition according to claim 14 wherein said polyfluorene derivative is a compound of compounds 1 
through 5 hereinbelow. 



19 



EP 1 083 775 A1 



w 




CaH]7 CaHj7 



COMPOUND 1 



15 



20 




COMPOUND 2 
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D (6) J 



OCH 3 OCH 3 
COMPOUND 3 



35 
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CsHj? CaH|7 

COMPOUND 4 
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✓»H)7 CaH|7 

COMPOUND 5 
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16. The composition according to any of Cairns 1 -12 wherein said functional material is a silica glass precursor. 
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17. The composition according to any of claims 1-12 wherein said functional material is a material for a color filter. 

18. The composition according to any of claims 1 -1 7 wherein said composition is used in an ink jet method. 

5 19. A film manufacturing method characterized in that a composition according to any of claims 1 -1 8 is supplied and 
d,str,buted on a substrate, and thereafter, this substrate is subjected to heat treatment. 

2 °* TIT ZT?T ''"I? meth0d aCC ° rding t0 C ' aim 1 9 Wherein after said """position is dispensed and distributed 
» tare at dfepe^ng ' PenS ' n9 ^ " Pr ° CeSS6d * 3 t6mperatUre hi 9 her than the 

15 22. The film manufacturing method according to either claim 20 or claim 21 wherein, after high temperature process- 
ing, pressure is immediately reduced as-is, and solvent is removed. . peraiure process 

23 ' MnZTarafut^ 9 * "* * ^ ™ d d > Spe ™ n ° an ink jet 

20 

24. A functional device characterized by being formed using a composition disclosed in any of claims 1-18. 

25. The functional device according to claim 24 wherein said functional device is a display device. 

25 22T Ct T! aCC ,° rd , ing t0 C ' aim 25 Wh6rein S3id displa y device com P rises a luminescent material layer 
between a first and second electrodes, and this luminescent material layer is formed using said composition. 

27 ' tmdi U a n n C H 0 ^ deViCe aCC °: din9 10 C ' aim 26 h3Ving 3 h ° le Section/transport layer provided between said first elec- 
trode and said luminescent material layer. 

28. The functional device according to any of claims 25 through 27 wherein said display device is an organic EL device. 

29 ' iZTJt ° f manU H fact ? rin9 tha functional device acc °^g to claim 26, characterized in that said composition is 
selectively supplied onto a substrate having a first electrode to form a luminescent material layer pattern thereon 
and subsequently, a second electrode is formed on this luminescent material layer pattern. 

30. The functional device manufacturing method according to claim 29 wherein said composrtion is selectively sud- 
plied, and subjected to heat treatment, so that a luminescent material layer pattern is formed. P 

40 31 - ^T e tZ™~t method accordin9 10 c,aim 30 wherein said heat treatment is p erf — d - a 

32 - ^rs^c^r^ according to ei,her c,aim 30 ° r c,aim 31 wherein saw -* i — 



30 



35 



45 



33. The functional device manufacturing method according to any of claims 30 through 32 wherein during said heat 
treatment, pressure is reduced prior to a composition becoming completely dry. 

34. - The functional device manufacturing method according to any of claims 29 through 33 wherein a hole iniec- 

o no anS a P ° DO ,r r 7 ? r jSt meth ° d °" Said SUbStra,e haVinQ 3 « rst e,ectrade a so, ti n com- 

pns.ng a polar solvent, and thereafter, said luminescent material layer pattern is formed on the hoTe 

injection/transport layer, whereby an organic EL device is obtained. 

35. The functional device manufacturing method according to any of claims 29 through 33 wherein an organic EL 
55 device is obtained as said functional device. organic tL 



21 



EP 1 083 775 A1 



FIG.1 
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FIG.2 



(A) 



15 PIXELS 



14 POLYIMIDE 




13 Si02 



-11 

TFT SUBSTRATE 
-12ITO 



(B) 



EITHER Oj PLASMA OR CF4 PLASMA 



-16 INK JET HEAD 




17 HOLE INJECTION/ 
TRANSPORT INK 



18 HOLE INJECTION/ 
I TRANSPORT LAYER 
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FIG.3 



\~ 16 




20 (R LUMINESCENT LAYER) 




24 



EP 1 083 775 A1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP00/01962 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC CI 7 HOSB 33/14, H05B 33/10, C09D 11/00, 
C09K 11/06 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
IPC CI 1 H05B 33/00-33/28, C09D 11/00, 
B41M 5/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1940-1996 Toroku Jitsuyo Shinan Koho 1994-2000 

Kokai Jitsuyo Shinan Koho 1971-2000 Jitsuyo Shinan Toroku Koho 1996-2000 

Electronic data base consulted during the international search (name of data base and. where practicable, search terms used) 
REGISTRY (STN) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
Y 


JP, 59-71372, A (Oki Electric Industry Co., Ltd.), 
23 April, 1984 (23.04.84), 

page 2, lower right column, line 11 to page 3, upper right 
column, line 1 (Family: none) 


1-3 

4-7, 9, 13-15, 
18-20, 23-31, 
33-35 


X 
Y 


JP, 64-16880, A (Fuji Photo Film Co., Ltd.), 
20 January, 1989 (20.01.89), 

page 7, lower right column, line 11 to page 8, lower left 
column, line 2 (Family: none) 


1 

4-7,9, 13-15, 18 
-20,23 


Y 
A 


JP, 6-9910, A (SEIKO EPSON CORPORATION) , 
18 January, 1994 (18.01.94), 
Full text (Family: none) 


7, 9 
8, 10-12 


Y 
A 


JP, 11-54272, A (SEIKO EPSON CORPORATION) , 
26 February, 1999 (26.02.99), 
Full text (Family: none) 


13-15,18-20,23 
-31,33-35 
21,22, 32 


Y 


Japanese Journal of Applied Physics, Vol .30, No. 11B (1991) 
pp. L1941-L1943 "Blue Electroluminescent Diodes Utilizing 
Poly (alkylf uluorene) " 


14-15 



Further documents are listed in the continuation of Box C. Q Sec patent family annex. 



* Special categories of cited documents: T later document published after the international filing date or 
"A" document defining the general slate of the art which is not priority date and not in conflict with the application but cited lo 

considered to be of particular relevance understand the principle or theory underlying the invention 

"E" earlier document but published on or after the international filing "X" document of particular relevance; the claimed invention cannot be 

date considered novel or cannot be considered lo involve an inventive 

"L" document which may throw doubts on priority claim(s) or which is step when the documeni is taken alone 

cited to establish the publication date of another citation or other "Y" documeni of particular relevance; the claimed invention cannot be 

special reason (as specified) considered lo involve an inventive step when the document is 

"O" document referring lo an oral disclosure, use, exhibition or other combined with one or more other such documents, such 

means combination being obvious to a person skilled in the ort 

"P" document published prior to the international filing dale but laicr "A" documeni member of the same patent family 

than the priority date claimed 



Date of the actual completion of the international search 
08 June, 2000 (08 .06.00) 


Date of mailing of the international search report 
20 June, 2000 (20.06.00) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



25 



EP 1 083 775 A1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP00/01962 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



"Yuki EL Soshi to sorio Kogyoka Saizensen" , NTS, (1998) 
pp. 86-89 

JP, 5-224008, A (Toray Industries, Inc.), 
03'september, 1993 (03.09.93), 
Full text {Family: none) 

JP, 4-153280, A (SEIKO EPSON CORPORATION), 
26'May, 1992 (26.05.92), 
Full text (Family: none) 

JP 59-64678, A (Nippon Telegr. & Teleph. Corp. <NTT>) , 
12* April, 1984 (12.04.34) (Family: none) 

jp 8-216500, A (Sony Corporation), 
27'August, 1996 (27.08.96) (Family: none) 



14-15 



16-17 



1, 18 



.12 



Form PCT/ISA/2 10 (continuation of second sheet) (July 1992) 



26 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 



id REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




